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(57)Abstract: 

PROBLEM TO BE SOLVED: To record information for illegal 
copy prevention and additional information for disk 
identification. 

SOLUTION: An information reproducing means 1 10 
reproduces specific recorded information data from a 
master optical disk 210 where the specific information data 
are recorded. An EFM modulating means 120 converts the 
reproduced specific information data into a specific 
information bit pattern through EFM modulation. Further, 
additional information 220 to be added to the specific 
information data is obtained and margin bits to be inserted 
between information bit patterns are set according to the 
additional information 220. Consequently, an EFM bit pattern 
is generated which has the margin bit pattern based upon 
the additional information 220 added to the information bit 
pattern of the specific information data. An EFM output 
means 130 generates an EFM output signal corresponding 
to the EFM bit pattern and outputs it to a laser beam 
recorder 300. Pits are recorded on the original optical disk 
230 by laser light irradiation with the laser beam recorder 300. 
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[fS**I 1 ] EFM (Eight to Fourteen Modulatio 

tlzts^x. 

mmfxm<nmm j r-? & e fm^h Lxnbtitzm&t* 

h IK T$ <D ffl {z W A £ tl £ ^ — */ > fc' y h'** — Wj>6/$ 
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[fflf#*5] ffiEf+ap««t*. tfrEftx* **(-E«S 
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sftJUEtt^ftx-f 

lIMBBf JEottf*^ - * a*E» S X v * * x ? -<D±ft 
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mD^5ttflP^fa£^&^#U SttEflMRfs' HZIB^IBf- 

&lfflEttaP««KS^TKi£U (IWEWMBif y hEWJ 
<ttEEFMK«*«lcJ:oT***ix*:EFMiry 
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»*Hfc*^^^^^b«trE^^««^--*«rS*i" 

r e f Mft -s§-§:W£i- 6 * t B s/ * r ^ <t , 

ituf£E FMlf^CIM^f^- KSriS LTflfrESf^^ 

try hftHJflli, 

*#WLTffiE3f«<oW«^-^*cf+*D$ixfcf+»DW« 
CO fT«S £ ¥U 3£ L . «TE W*P «« * s fc o fc #i C ft S: 

[fflf#*Kl 0] fflrE^^^^S^aSMO^-^VK- 

> fcf 3/ h ^> ^ — V^^d6E^ ^ tlX ^^^ffx^CDf J x # 
/j^if 9 *>Sr«giJ-rs r i: Sr^at i" 9f£«c07 1 fe 

— ^SrE^LT^w^^IRSIESr^i-a*^^ ^^JGR 

BuEFjf^^'ftfRx — ^St/iuEF^^^If Wt'— ^ (-i^P 

HuE^^cotf^T 2 — 1 v^^^yu- (8tV h) £14 
¥y hfCStft-rSEFM^gBSTtT^oTWae"^ HE IB 

fcT^ hEfflO 9 -h&M<V^— iy>\f y hEPICo^TW 
■7-^^^ h^^ — ^SrfllTEf+JlPWWciCCrtt^ 
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flftEfflffttry HSMilltnE^— ^^fy hEfB]i:^e>« 
|$^tl6EFMt> h'** — >S:£fiJcU 
RtJfEE h^^ — VfcaS-^l^TSUE*^^ ^^IH 

ttfcfiHtt-TSl — *Sr*J»L, afTE^-f ^^1H» 

#W £ *i" ^ ^ t & 4»{R i -T ^ ?tT-V ^ ^ ESM* 
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[t*5fe<^Stff] — #7^**, ^JX-f^CD (Corap 

act Disk) , MD (Mini Disk) ^^J^ffiSrf^^-t" 

9o CD:fr5£<JC>4§£\ m^fTiEfCteC I RC (Cross In 
ter leaved Reed-Solomon Code) jj3tf>*1&m & tlX \< * 

ii^ntl^o EFMtU »«9friElCJ:«9»e>n*: 
#v-V/tf/K7)8 tf y hf-^^ 1 4 fcTy h CQ^r — ^fC^ 

7 A S ^ W«g £r H Si" 6 60 * 7* ^ - K ffi £ 
ti5 0 ^y^- K*i, 8 tr^ h^e>*5 i ^>#/^f 

8 fc^y hf-^^ 1 7 5/ hCM^tl^o 
[0 0 0 3] ^ooj: 9fcurf^j«Sixfc«»c:S<3^"r 

E FMSMLt^^^f-^it^ - KiSrttfflL, 

[0 0 0 4] — ±EKW«0CD<7)J; 9 ic, x-f*^ 
§!ia£3g#lc J;ot x - * ^ ^ <£>f££^ $ *iT 5 
(OitT^ *?l-£fj*V Xte< , 3- —if /^fltf- *S:E 
R^SSEft^wftT^**, fiajx.«CD-R, CD- 

[0 0 0 5] zooJ: ?#ft^>t **£SB^;&KtfH\ 



>f **f::EftL T:fc3 fc£ 0 ^/c, ^OfTiE^-§- 

T'fcSECC^ _h|E»0^co-b-^=i- K^co^-^^^ 
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10 3fc7-f ^^^Wxvx^^lE&^plHg-CfeO , ^FJE^t c - 

[0 0 0 7] Will a t°— Kit/B^— KS:^'#>E»L 
-C*5<»&l::^i* Tt^^r ^(^Eftf*— *Sr*Lwi =■ tf 

[0 0 0 8] ^fc, t7^-K^f~^Wrtt^I]I 

IE ^ t°— {^ihco/c^^ff^-^^V x?8ii%\\cntzft<ott1)U 

^ * * f5fefrftS:«flfci- S z t 2r e 6^} <t i~ 
[0 0 0 9] 

30 EFMSWL"C#bixfc««tf s/ h^>^ — ^/j^fig^W 
^€>«**<xSEFM«#*-lS:i:-CfE»Sn, fiE^nt] 

[0 0 10] ^OOi ^^Ji, P^AEOOtf 

y h^^-v^ifffifc'y hEPflt, «p«trs/ hKMcoBB 

[0 0 11] *fc % ±BHIia«:Wj»:i-6fc**c, F^co 
flM»^-^S:EFM*liL-CE«L. *^-r^^Wtt«r 
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IS M <£> -7 - v? > tr 3/ h ' < * - > £ bu f e * D ft W I c S -5 ^ 
TK£U ifflEtiMRe'* KEMilfflK-^— v^tr* hE 
Fp1£rt*b«fi!c£*i<5E FMt's/ h/^-y?rMt5E 
FMfi^i, (WEEFMK»l#SH-J:o-C^KSix 

h/^-yUCTEFMfflM^M 10 

[0012] w(OJ:5**7 f -<^^lR*f^ric3S«-C«, 

^ $ titzrJx'mcDmm^- ^cef mmwi&m l t 

tifc-*' — v*>Cs> hEIB4:^&flWc£*l5E FMh> h 
/^-y/^M$tl6o EFMffl*#SJi, EFMli 

[0 0 13] *fc, ±KRHSr#»1-5fc*fc:, efm 

U*3^T, B(rE*:x-f ^^(Cl— 1f—5t*BS**L, W« 

fti**tti uef M«*S:S*-r a * tr * * r * 

HtlEEFMjf-^tcWi^St^x^— KSrJSLTlffilEBJf 
^^fS^x~^ ^tl-^fb1"6ff , fuEEF 

h / < * — L T ifuEF^coff # (cf+Jfl $ n 

7t f^*p ««<7>wass:¥«3£u «rffif**p« a a* *> o tz m& 
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£ ixfcSfft^* «^ — * £rE«* L r jtx -y * 

EJUr^offSx- * ai^EBr^***^- * tc^p-T 
SttMf^^A^U flfTEgfS^Wffix-^oo 1 >V 
ztOu (8fc'^h) S: 1 4 tfy hCfit^E FM^p£ 
ftteiXffintry hEBB«r£j«U BftE£j££ftfcflM* 
tfy hKMwiWiclf A-fS^ — ^^tr^ MKIBw5*>tt 

— >Sr«lrEf+»P««(wj£i:Tia:^L, fWEtimtr^ hE 
IWiWlfE^— ^VtTy hEPJIi:^b«riE$nSE FMf 
y h'<# — >£r£/&U mj E EFMir^ h/^-y(:S 
<H>-CmfEft7^ ^^JH»cBa*frs u~ *Sr»J» 

Ef+*P«f«i SrE»i-S^WSr*ri-S r 4: S:»Bit5 

[0 0 16] zeoi^ft^Wwjt-r^^^lSSf^fiK^iSfe 
■cii. if, *^ f -r^^IH»-E»'*-5Bf*w«f«^- 
^t. f+*P««fcS:A*-rSo »v^T. Bff^^it®^- 
^Ol^y^/u (St'^h) Sr l 4 tfy hJcaE*i"5 E 
FM«£»IS:fT*oTW«K'2y MKBfctfijL, 
fc««trs/ hEfflOlHCtfAtS^-v'yiry hEPflco 

3/ h^<^ — >S:«-*P««(ciCi:TK«-r5o Ctiicj: 

tl5EFMlf^^$tl^o E FMif^Cl^' 

[0 0 17] ^^c, ±EBIIHS:Wfti"-5*:«)fc, EFM 
nfc«*^--^^E»*tL*:*^-f ^^co 

^^i:^- tf— *SrBB*tL, HtfE^x^r * * i-Efi^ 
n^W«*SJ^mLTE FMff^-SrS^L, SuE EFM 
fa -^ci'fgi^&t^^— K^SSLTBuE^^^^^E^ 

FMlt^b^-^yfy h^L, fliJE-^ — ^^tT 
y h&»WLTmE0?^««(cf+*p$tLfcmP««w 

[0 0 18] ^coj: ?ft^m<nyty*4 
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fctt^ffi-T. tt^ffl*ixfc«*T**>*EFMfll#(ctnil 

4: ic J: 0 (WIEBf «Ktt»n S ftfc{+»W«tf>#**: 
[0019] 

[0 0 2 0] ftlNC, ^^(zas^-f ^^jSttff* 

$iM(coiNTi^0^-r^o Hut ^w<D-mM(DKm 

* 2 1 0SVW»ffl[*2 2 0£&«9iAA>T'E FMff-^^ 

mm ioo com^{§ -a-uus; i;r u— lt^ 20 

xV^^JSS2 3 0 COt's/ hSrJStP U~ If— tf— AUn 

fc««x-^s:?¥4"r5««s^#ai 1 0, tt#^- 

* «kf+*0««2 2 0 fcj&^&E FMt^ h'** — >Sr*fiic 
f^)E FMfifil 2 0, aWEFMts/ h'** — > 
{CiSDTE FMft ^ZltitilrZE. FMtH^^Sl 3 0 4: 

[0 0 2 1 ] -?X?—<D3t J rjX? 21011 CD-R 

123 O^fSS-r^^^^ff^^-^^lE^^nT^ 

$R, CD-ROMWS^(i7/y ^— > y v v<r>y° 
ny7^7r^^t*fc5. Ztl^O^— 9 7 it — 

[0 0 2 2] f*W«2 2 0(t Fir^tf^-^tt 
»Pi"S, W;tl3\ ^FIE^ «:KJt-f Sfc»^W«^ 

— <OttflDW«2 2 OO^iA^l ftigtf^jfc-TrfTfc*? 

[0 0 2 3] 1 1 0 1*. -rxf—coyty*^ 

-av 2 1 OJcCftSftfcBfS^*^— 
(C;frfcoTS3iU EFMflfgl2 0^ o EF 
MJKfSi 2 o«i. ifffiH^Si 1 o^&tittR^- 
^^ili^A^-r^ 4: <t fete, f+i0««2 2 OK)Bl!9 5i* 
SrtT<CV\ EFMftS^oTEFMt^h^^-V so 
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SrWBLfctiMRK-* — v^brtSiMlfcr* HEW 

-j±xh& 0 

[0 0 2 4] A*) L^W*^— At =7 is 

y^f&m*?^ K&StfW C I RCxyn- K^S 

^JS^tL, 1 7 ACO0#^(C 3 2 islstf/UiOf*—* t 
/<}) ^M$tL5 0 CIRCIt 8t'^h$:l^y 
zK/U IT^lLTio 9 , EFMfc:oi'»fti/S:l 
fit LT^Sa^SSrtT^^o EFMtli, ^'>y^>8 
fcf y h£r 1 4 h^b*5^°^- X-^^^5n r.^> 
flMRhTy h^^-^smm-t-SKM^WStrs/ hEMt 

3 hoo^-yyt^ hfe^t^o :^-^yt:' 

SEFMt'yh/^-^tlS^tlSo ^G0<4:#,fiE 
^-^^7 KD'<* — vj&s, W-*D««2 2 OCI^ 

[0 0.2 5] EFMffi^gl30il EFMSHfS 
12 O-C^iSStL^iE FMtTs/ h/^-y^ft>^^ 
^P7^«ot{iiAt5 0 l/-f-f-Al/n-y3 
0 0H EFMIiS^gl3 0OtiiM^:ffiot, * 
tV*^JS3£2 3 Ofcu— if— ttSrfigftU tV h££"J 

[0 0 2 6 ] -<z>J; pfeWfiK^^-r^^^lSttf^fiK^B 

titi-?x#—<F)j!t'T4X* 2 1 0^, tW#v :: -^^f / F# 

^-^ 4r-t^BB*»«, CD-ROM^Mf6I^i 

jitv^. ikfc \ilg.<r>=i— K*03pjE3 f-^rKih-r 
KiftTcfc*^-*^^ -X^SrKBU-rs*: 
fe<30« ««?^M-iP* * 2 2 0^\ EFMff-§-^l±i^ei 
0 0 (^^ftt^^L^o 

[0 0 2 7 ] EFMff^tU^Kl 0 0(i, ««l¥^ 

l£i 1 otcJ: *9 , -^x^— cnit^rj 2 i otc|£^^ 

ttfclt^— ^ E F M^l^l£ 12 0 —HIM 

RtH^-TSo EFM^Ufftl 2 0lt ff^$ixfc«« 
^-^SrA^-T^xh 4: fctc, |««2 2 0^^iA 
tr 0 EFM|i^l2 0il A^i-3tf#T : -^(CC 

tffrk LTEFM»fel^9o EFMlEitelt 
#^>-AhVu8 try h£ 1 4 try h/J^45*«fy 



J0««2 2 OlcS-^-CK^-f 5o Mid Sfcfr*- Stiff 
fcf h — >ri5««r — * ff>fij|# 0 "Cfc 3 C t 

< -^-v^fcfy — vStR^-*-*:!*: t>T*#5 e #'J 

^->Sr<W«fLTW-*0fflf*2 2 0 £fef#^Sf^<Of£af^ 
^Kih-r^fc^i-fi, f+SD««2 2 0 (cS-3^Tf£££ 

TUl^i-Swi:^a*bv\ -cOcfcdicLT, E F M fcf 
y h/^^ — ^£/££*L3£ , EFMffi^Sl3 0 

E FMt'7 h'<* — >Sr^-V V^A^ d y ^(c££o 
rtH^/-r>5o U— if— tf— A i/3»?3 0 Oii. EFM 

3 01: u—lf— ft&fiBJt u t V h ^aA,t«SoM 

[0 0 2 8] ^ooj: 9^, *3BW^«S*7*>f 

E«S*tSfc«>, antra- K/^Mtb^W^r- 
*tligi|{c&^i:#f|5 0 r— * = tf—^yp 

RrffittfciC), = fcf-|»Jh;tt»lc*^T-fc5 0 
[0 0 2 9] EFMfl(7)7^^jiXA(Ol¥i^i2r' 

5 C EFM»It'll tf#^-^(cS^< lv^# 
yucos fcf y h^l4 fcf y h <7V<* — H5 0 1 

<£>}&^btl-0^ 0 B2m tf#r-^^0CO^(C 
*3(tS««lfs/ h EFal coif $R tf y h'** — y^Tltv^ 
3 n tiMRtr* hEHcoFfl^, 3t^7hco-r-yy 

tf * A-T£o ^-v^t'y Ki, $frff-t 

SflMBkf* hEIH^««tf^ h'^-vt, 8Hc*l<til 

IS2<D»fi\ v-^yt^yhtltlj:, EFMl^ 
(7)100, EFM2Ol^0 0 0, &0*EFM3<04§ 
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SfDSV (Digital Sum Variation) *s%***t5 0 
mmteCD<nm.&m (Red Book) 

ii*<^EFM9EH*0fa-Ctt, i2(Dl^ DSV^H 
LtEFMlfiOv-^yt^ h/** — >^iltR$H^>o 

# A^ttSS^agggi-S^-v^^tf 5/ hESB^-^ 

*r«fe*S"5r«-e*>S« f+*D««(ciClSfc^— v?^tf^ h'* 

-effla-r s - ^ tf > h Em -c«-*p« « 

[0 0 3 0] ;©±5i:ltKf«try 
try h E P«1 i SulStf $ft try hKIWwm^#AStbS-v- 

tb^E FM{f-^(CjJ;CTffi^$tL, 

W *P"T S ft*P«* «c K<5 # S ix 5 *r ^ ^ JHft^s 

30 Sr*UfflLr^*PW«^IE«a^^LT^So w05Wr*P«« 

Ltfflv^^tmSo ft*Pff*E»«c:ffli>5 
EFMSP|l$*C^Sn5««T% 

[0 0 3 1 ] &mmkft&mmcoyt7*>c x?co 

Kt LT^tfe^o 
[0 0 3 2] ^V^T, ^SSMlCftSJtr^^^JHftf^fiK 

so EFMr*l60Plfe (S10) (CJ:*9, fffffir — V<D 
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1 OrfOu (8 try h) ^rl4 try hoox — ^(cxifti- 
£ (S 1 1) o — ^/J^-^EPflco-r — ^r-feS 

^S^Sr^^y^ L (S l 2) , sK—XKBJ-efcixtf, 
^a&ftab&ftfc^ — v^fcT* h'** — V^riS:^-r5 (S 
13) 0 XEIBJ-Cftitixtf, iiflf^-v^ 

(S14) 0 E F M^i^l^Ri 9 WflfcT*-* ^ fi*X&T 
\*1Zfrt£ofr& s f-=. L (SI 5) , j&TLTWjrtf 
*Ui* S 1 1 CSoT»«)«[«f-* ^ 

(S l 6) o 

[0 0 3 3] CD-R OMOgS^Mf ^>l^^li, 

[0 0 3 4] 9 ^fjgPJiic^ft^ ^tWA 

^^f-4 0 0lt *5l^*-^S3tr f >r ^^TfcSC 
D 2 4 OT&^IBftT*— ^Srtt^iitf*^ y 5/^4 1 
0, TttV^r 1 0 Oft^jA^cff -*§*{:: E FMtg 

Ht C I CRf3- KSrJfiLT7C^W*x — ^Sr«#<b: 
-TSCDff #*QfS«5 4 2 0, E F Mff ^fab^ — fcT 

h*»»LT«W*fTfc9^— ^>^5/ h[nl£g4 3 
0, Rt>^— v^fcV — XDffiffi&'frte 9 <!: <t> 
^3fi«±*SrM»-t'4CPU4 4 0 i/j>fe«ric$*i5 0 
[0036] CD240te, ^W^\^^>%f 4 ^ ^ X 

xmmm&mm£tix\,^z> Q %\?yvr yy*A\o 

fit, CD 2 4 Otwlx — if— JtSrfiHItLT, CD 2 4 0C 

E»Snfc««*K^aLTtt^ft»*tT«:v\ ef 

[0 0 3 7] CD if ^3^4 2 OIL EFMff^E 
FMlHiCIRCfa-KtlSLt, C D 2 4 0 (CfE 

a > ^ t*-* — *J>X?y h HISS 4 3 0 
[0 0 3 8] ^-^t'y hlH]SS4 3 0(1, EFMff-^- 
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# 12 

(i, *&w<n-nm<nmmx$b&?t7' 4 

y MEJB4 3 0I4, EFMff^A^l, -e-v^hfiv 

^ 4 3 2, &t^ — v^t's/ h}ftttSSB4 3 IcoffifctSL/c 

10 -yi/^^^ 4 3 3 ^/j^MSti6 0 ^-'^t''^ 
ttiHS4 3 Ki, EFMftf i^^y^^o s/ 
*7U ^V*/^ n y ? <Oftf#1&X*lttm*? v hER]cD 

3[cmz> a ^7^y^ 4 3 2(i, ^-y>-^/u^ n y$<n — 
4 3 h^^ — ^SrlHttt-rS^-f ^ 

v^^^ 4 3 3(i, ^7^y^4 3 2COh^'l:^ot, 
20 -y^\fy ht4ttgl$4 3 1 /j^AM5^y> h 

^(i, CPU4 4 0/j^iML/j^i5 fl 
[0 0 3 9] |]4(;lor^t5o CPU4 4 0(i > 
— y h(H)?g4 3 O^JftttJLT-^ — ^t'> h'< 
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